Role of carbon monoxide dehydrogenase in acetate synthesis by the acetogenic bacterium, Acetobacterium woodii.
Carbon monoxide dehydrogenase (CODH) plays a key role in acetate synthesis by the acetogenic bacterium, Clostridium thermoaceticum. Acetobacterium woodii, like C. thermoaceticum contains high levels of CODH. In this work we show that crude extracts of A. woodii synthesize acetate from methyl tetrahydrofolate or methyl iodide, carbon monoxide and coenzyme A (CoA). The purified CODH from A. woodii catalyzes an exchange reaction between CO and the carbonyl group of acetyl-CoA even faster than the C. thermoaceticum enzyme, indicating the CODH of A. woodii, like that of C. thermoaceticum is an acetyl-CoA synthetase. Fluorescence and EPR studies further support this postulate by demonstrating that CODH binds CoA near the CO binding site involving a tryptophan residue. The UV absorption spectra and the amino acid compositions of A. woodii and C. thermoaceticum CODHs are very similar. Evidence is presented using purified enzymes from A. woodii that the synthesis of acetyl-CoA occurs by a pathway similar to that utilized by C. thermoaceticum.